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Electronic Data Interchange (EDI, for short) 
becomes a hot topic all over the world. In technical 
terms, it means an exchange of business document from 
company to company and from computer to computer through 
electronic means in a pre-defined format. In commercial 
terms, it means a new method of doing business without 
paper document and is more accurate, more efficient and 
saves clerical cost. EDI is growing popular in USA and 
United Kingdom. 
Hong Kong is an important entrepot in the Asia 
Pacific region. Manufacturing and trading contributes a 
major part in the Gross Domestic Product. Hong Kong‘s 
prestigious position, however, is being challenged by 
other Asia Pacific fast growing economies especially in 
Thailand, Malaysia, Taiwan, Korea and Singapore. At 
present. Hong Kong is still leading in the overall 
infra—structure among the Asia Pacific countries. 
However, the authors strongly believe that without the 
EDI development in the premise. Hong Kong will soon lose 
her competitive edge to countries like Singapore which 
have already implemented or planned to establish EDI 
networks. 
To build EDI in Hong Kong, many issues have to be 
considered : electronic signature is not yet recognized 
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under the legislation in Hong Kong； how to settle 
dispute between trading partners when there is 
discrepancy in record； how to guarantee the security of 
the business transaction; how to establish standard of 
transmission while many standards, like ANSI X12, are 
being used in the territory; how to cater for Chinese 
EDI as the majority of business document involves 
Chinese character; should the EDI network be franchised 
for unique communication standard; how to link to the 
overseas EDI users so that Hong Kong traders can 
communicate with trading partners outside Hong Kong. 
Cost saving, efficiency and accuracy etc. are 
important aspects in pushing EDI. Nevertheless, the key 
thrust in developing EDI is the customer demand and the 
government reinforcement. In fact, transacting with 
government is the major part of every trading 
transaction which includes custom declaration, license 
application etc. Should Hong Kong Government encourage 
the submission of trading document to the government 
through EDI, the Hong Kong trading community will 
definitely follow and the above issues can easily be 
solved given the usual harmonious cooperation between 
Hong Kong Government and the local traders. The authors 
consider that active involvement of Hong Kong Government 
is essential to the development of the EDI in Hong Kong. 
In order not to contradict with the policy of 
positive non-interventionism held by Hong Kong 
Government, the approach of the successful development 
of Mass Transit Railway in Hong Kong could be used as a 
reference. That is, a private franchised company, 
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responsible for building the EDI link to Hong Kong 
Government, will be set up to handle the technical 
aspects of the EDI network implementation and 
operation. By this approach, the EDI service will be 
provided without increasing the overhead of Hong Kong 
Government. On the other hand, franchising can maintain 
a commercial incentive to run the EDI services. 
Together with the franchised company, a committee should 
be formed to establish standard for the EDI format, to 
review and propose legislative change to Laws of Hong 
Kong and to monitor the operation of the franchise 
company. 
With the setup of EDI capability in the territory, 
the competitiveness of Hong Kong can be maintained and 
the economy will continue to prosper in the coining years 
and post-1997 period. 
V 
Table of Contents 
ABSTRACT 土土 
TABLE OF CONTENTS v 
ACKNOWLEDGMENT vii 
Chapter 
I• INTRODUCTION 1 
11. PROBLEMS AND METHODOLOGY 6 
III. THE PAPER-BASED TRADING SYSTEM & THE EDI 
TRADING SYSTEM 10 
IV. EXISTING EDI NETWORKS 19 
• SWIFT 19 
• TradeNet 2 2 
• Intertrade 2 5 
V. CONSIDERATIONS FOR A COMMUNITY-WIDE EDI NETWORK 
IN HONG KONG 2 8 
• Legal Issues 29 
• Regulatory Issues 3 4 
• Security 3 8 
• Standards 4 0 
• Linkage with Global Networks 4 2 
• Chinese EDI Capabilities 42 
• Franchise 45 
VI. DEVELOPMENT PLAN 47 
• The Role of the Hong Kong Government • 47 
• Development Plan 50 
VII. CONCLUSIONS 52 
v i 
APPENDIX 53 
1. Case Study On EDI Network - TradeNet 53 
2. Message Standards 64 
• Available EDI Message Standards 65 
• UN/EDI FACT 67 
3. Message Handling Standard 一 X.400 70 
• What is X.400 ？ 70 
• Why X.400 ？ 72 
• Security and Audit 7 3 
• Acknowledgement 74 
• Performance 74 
• Commitments and X.500 75 
4. Trading Documents 77 
BIBLIOGRAPHY 82 
v i i 
ACKNOWLEDGMENT 
The authors wish to express their appreciation to 
Mr. K.K. Yeung, Ms. J. Broomfield, Mr. K.S. Ma, 
Mr. Thomas Yung, Mr. Cadol Cheung and Mr. Edward Tay 
for their kind interview with the authors. Their 
expertise in freight forwarding, EDI concept, trading 
and banking furnish us the invaluable information in 
completing this research paper. 
To Mr. Jiimy Suen, we thank very much for his 
initial proposal of the research and the necessary 
information at the very beginning. We would also thank 
Ms. O.K. Chan for her hard working in typing this 
report. 
Last, but not least, we would like to thank our 
advisor for his guidance to our research direction. It 




Hong Kong is gradually evolving into one of the most 
important financial centres in the world. Yet Hong Kong 
is also popular for its manufacturing and trading 
industries. In fact the manufacturing and trading 
sectors have made up most of Hong Kong‘s Gross Domestic 
Product. 
Stepping into the 1990's, Hong Kong is experiencing 
great challenges. The global trading environment is 
becoming more volatile. Unification of the EEC countries 
in Western Europe in 1992, fierce competitions from Asia 
Pacific region, the 1997 issue and the political turmoil, 
all these have led to the serious consideration of 
reviewing the future competitiveness of Hong Kong 
industries. 
The only natural resources in Hong Kong are the men 
and the harbour. These two factors have made Hong Kong 
prosperous in the entrepot trade in the 50's and 60's. 
However, in recent years, owing to the general labour 
shortage, brain drain and immigration, the competitive 
advantage of cheap labour has gradually deteriorated. 
On the other hand, regional competition from Korea, 
Singapore, Thailand, Philippines and Malaysia are 
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becoming more intense. Owing to the high flying wages 
and rental in Hong Kong, some industrialists and traders 
have already relocated to the nearby countries. 
In order to maintain the competitive edge of Hong 
Kong's trading community, it is desirable to set up a 
good infra-structure and communication network for Hong 
Kong. In November 1989, the Governor Sir David Wilson, 
had revealed a series of massive plan to re-develop the 
infra-structure including a new airport, a new tunnel, 
new freeways and the expansion of university education 
which aim at maintaining the prosperity of Hong Kong. 
The issue of a community—wide electronic data 
interchange (EDI) is also under serious considerations. 
The writers intend to perform a study on the impact and 
the implication of a coimnurdty—wide EDI on the trading 
community, the considerations in implementing such kind 
of network, and suggest a brief development plan for the 
EDI network. 
Electronic Data Interchange (^EDI) 
EDI is not a new concept. In simple words, it is 
"the inter-company, computer-to-computer exchange of 
business documents in standard f o r m a t s . T h r o u g h EDI, 
common business forms such as invoices, bills of lading 
and purchase orders are transformed to a standard data 
1 
Kathleen Colon, Hinge. Electronic Data 
Interchange__:_From Understandinq to I m p l e m e n t a t i o n . n ^ 
York : AMA Management Briefing, 1988. 
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format and electronically transferred between trading 
partners. 
In recent years, the design and manufacture of 
silicon chip and microprocessor has great technological 
evolution. With the mass production of integrated 
circuits and microprocessors, the price level of 
computers has dropped especially the lower end micro-
computers and work-stations. Also there are great 
advance in the telecommunication field, for instance the 
development of optic fibres and integrated services 
digital network (ISDN)• Thus more traders are able to go 
into computerization at low costs. The EDI issue emerges 
as one of the hottest topic in business communications in 
the world. 
EDI is becoming a popular means of doing business in 
the USA, Europe, and increasingly in Asia Pacific 
region. It has advantages over paper-based systems in 
terms of cost saving, error reduction, consignment 
tracking and efficiency of stock management and the 
‘just-in-time• inventory management• 
Hong Kong is facing immense pressure to set up a 
community—wide EDI network. Our major trading partners 
in the USA and UK are demanding more and more of their 
trading partners to adopt this kind of paperless trading 
and they are offering better trading terms for trading 
partners with electronic document facilities. 
On the other hand, the labour shortage and the 
beginning of computerization of many local trading firms 
have exerted pressure on the need of a coimnunity-wide EDI 
network with value-added services at affordable cost. 
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The major competitor of Hong Kong in the South East 
Asian region, Singapore, has successfully established a 
nation-wide EDI network TradeNet, which had already been 
operational since January 1989. 
The Current Situation 
Hong Kong‘s trading competitors are heavily 
investing in nation-wide EDI networks, for example 
TradeNet of Singapore and KT-NET of Korea. Hong Kong 
seems to be lagging behind her competitors in this area. 
Are there not any EDI network in Hong Kong ？ Hong 
Kong does have fragmented EDI utilizing different 
transmission and message standards. Therefore one 
company may have to join numerous networks if it is doing 
businesses with partners using different networks. What 
bother the Hong Kong traders most are that they do not 
have a community-wide network that can be shared by all 
the institutions and which at the same time communicates 
with their major trading countries. 
In Hong Kong, there are a few parties working 
towards the goal of establishing EDI networks, Intertrade 
of Cable & Wireless and Tradelink Electronic Document 
• • 2 
Services Limited. However, the service provided by 
Intertrade is limited. 
Tradelink Electronic Document Services Limited which 
is set up with 11 large corporations as shareholders, is 
2 
Tradelink EDI Consultancy Executive Report. 
Tradelink Electronic Document Services Limited, 1989. 
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interested in a community-wide EDI network that can 
benefit Hong Kong traders. Consultants have been invited 
to perforin a feasibility study on the project. 
Purpose & Scope of Research Report 
The purpose of this paper is to investigate the 
existing document flow (the paper-based system), the 
benefits and cost of a coimnunity-wide EDI network and the 
impact of such network on the Hong Kong traders. The 
writers will also discuss the legislative issues involved 
and the participation and involvement of government in 
this network. Finally, the writers will propose a 
development plan for the EDI network briefly. 
The project, the writers believe, will be worthwhile 
for a party which is independent of the large consortiums 
and government, to have a study on the impact and 
benefits of the implementation of the EDI network to Hong 




PROBLEMS AND METHODOLOGY 
The objective of this research report is to analyze 
the present trading documents flow among various parties 
like traders, banks, government trading / commerce 
departments, air freighters and shipping companies, to 
study the impact of a local community-wide standardized 
Electronic Data Interchange (EDI) network system for Hong 
Kong on the local traders and to discuss the 
considerations of the establishment of the network. The 
authors try to propose a development plan for the 
implementation of the EDI network system based on the 
study. 
At present, the most sophisticated EDI network are 
established in USA and UK. In the Asia Pacific region, 
the most popular EDI networks include TradeNet in 
Singapore and the planned KT-NET in Korea. other 
networks are industry—specific, for example SWIFT] 
network of the banking industry which is mainly for 
message and fund transfer. 
As the trading tradition and pattern of individual 
3 . 
The international network provided by the 
"Society for Worldwide Interbank Financial 
Telecommunication" Co—operative Society. 
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countries may differ, the approach adopted in this 
research is, therefore, to collect as much information as 
possible from the Hong Kong trading community. in 
addition, some established EDI networks will be 
examined. Singapore's nation-wide network, TradeNet, 
which is considered to be quite successful, will be used 
as a reference model for the recommendation due to the 
similarity of the economy and size of Hong Kong and 
Singapore. 
Information was collected by using the following 
methods : 
1. Interviews 
The following organizations were visited and 
interviews with their staff were held to discuss the 
impact of EDI application and the current networking 
capabilities of the organizations : 
- TRADELINK Electronic Document Services Ltd 
Hong Kong 
Ms. Juletta Broomfield, Project Manager 
“ The Hong Kong and Shanghai Banking Corporation 
Ltd 
Hong Kong 
Mr. Thomas Yung, System Analyst 
- Hong Kong Air Cargo Terminals Ltd 
Hong Kong 
Mr. K.K. Yeung, General Manager 
- Junwell Ltd 
Hong Kong 
Mr. K.S. Ma, Managing Director 
一 Intel Semiconductor Ltd 
Hong Kong 
Mr. Cadol Cheung, MIS Manager 
- MSAS Cargo International Ltd 
Hong Kong 
Mr. Edward Tay, Sales Manager 
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TRADELINK is a consortium formed by 11 large 
corporations actively involved in trading 
activities. Being provided by Cable & Wireless HK, 
the information obtained can reflect the current 
status of EDI development in Hong Kong. 
2. Reading Literature Available 
The documents which provide some information on 
EDI and related systems include : 
一 SWIFT manuals 
一 Intertrade information pamphlets 
- TRADELINK business proposals 
- Hong Kong Computer Journals 
- Asia Computer Weekly 
EDI has attracted attention only recently, and 
there are very few textbooks being written on this 
topic, however the authors still manage to make use 
of the limited available texts as reference. 
3. Data Collection 
The following data were collected : 
- Statistics on trading documents volume 
- Documents used by traders 
- Documents used by government 
- Documents used by banks 
- Documents used by freight forwarders 
The data are obtainable from interviews and 
literature surveys. 
The study of the expected impact of EDI network 
establishment on the local trading community will be 
based on the interviews and the analysis on the 
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literature survey. 
Case Studies on the following EDI networks will be 
included : 
一 SWIFT network (The Society for World Interbank 
Financial Telecoitmmnications) , based on the SWIFT 
manual and the existing banking practice. 
- TradeNet of Singapore, based on the computer 
journals. 
- Intertrade of Cable & Wireless HK, based on the 
computer journals. 
The information obtained were analyzed to provide 
the information required for a discussion on the 
following mainly on a conceptual level : 
- EDI standards to be used 
- Chinese EDI 
- Linkage with other global networks 
- Government involvement 
- Legislative development on EDI 
Finally, The authors attempt to provide a 
development plan based on the discussion. 
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CHAPTER III 
THE PAPER-BASED TRADING SYSTEM 
& THE EDI TRADING SYSTEM 
The Paper-based Trading System 
The following is a generalised procedure of a 
transaction between a supplier and a purchaser from the 
order enquiry to the settlement of payment. 
Event Document involved 
1. Purchaser sends an Request For Quotation 
enquiry of goods to (RFQ) 
supplier 
2. Supplier sends reply to Quotation (quote) 
the purchaser about the 
price and delivery time 
of the goods 
3. Purchaser places the Purchasing Order (P〇）, 
order to supplier Order Amendment if 
necessary 
4. Supplier confirms the Order Acknowledgement 
order 
5. Production builds up the 
inventory according to 
the backlog of order 
1 1 
Event Document involved 
6. Once the goods is ready, Shipping Order 
the warehouse is informed 
to ship the goods on the 
specified date 
7. Warehouse instructs the Bill of Lading, Pickup 
forwarder to carry the Order 
cargo 
Forwarder acknowledges Freight Bill, Shipment 
the warehouse status 
8. When the shipment is Delivery Advice 
arranged, the warehouse 
will send out the details 
of shipment 
9. Based on the warehouse's Shipping Advice 
information, a notice is 
sent to the purchaser 
10. Purchaser prepares the Import License 
necessary document for 
the import and cargo pick 
up 
11. Supplier* sends out the Delivery Note, Invoice 
cargo together with the 
invoice 
12. After picking up the Payment Order 
cargo, purchaser inform 
the payor bank to pay the 
supplier 
12 
Event Document involved 
13. According to the 
instruction, the payor 
bank transfers the money 
to the bank of the 
supplier (payee bank) 
14. After the settlement of Payment Remittance 
payment, the payor bank Notice 
returns a notice to both 
the purchaser and the 
payee bank 
15. Payee bank informs the Payment Remittance 
supplier that the payment Notice, Deposit Notice 
is settled 
From the above simplified procedure, it is shown 
that there is a lot of document involved, such as 
quotation, purchasing order, bill of lading, invoice 
etc. Man power is dedicated to handle these tedious 
documents. Accuracy is another concern. Efficiency will 
also be a problem as paper work is time consuming. 
Furthermore a good deal of space is needed to house the 
huge papers being built from time to time. 
A block diagram of a general trading system is 
depicted in the following page : 
13 
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"Electronic Fund Transfer i. 
Payor Bank > Payee Bank 
Payment remittance notice > 
Extracted from Kathleen Colon, Hinge. Electronic 
Mta__Interchange : From Understandinq to Implementation. 
New York : AMA Management Briefing, 1988. 
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The EDI Trading System 
Electronic data interchange (EDI) is the 
company-to-company, computer-to-computer exchange of 
business documents in standard formats by electronic 
communication. It means paperless transactions. 
Business document such as invoices, bills of lading and 
purchase orders are transformed to a standard data format 
and electronically transferred between trading partners. 
It is a new and better way of doing business. 
The benefits of the EDI in trading includes : 
1. Cost Savings. Postage cost, paper cost, telephone 
cost and clerical cost will be saved. Also the 
floor space for paper document storage can be 
saved. Furthermore EDI helps to eliminate excess 
inventory which is one of the important aspect of 
EDI. 
2. Accuracy. Since the document transfer is directly 
between computers, the chance of making error is 
greatly reduced. The error prone re-keying process 
is avoided. There will be no lost mail or 
mis-routed FAX. 
3. Speed. This is one of the major advantage of EDI. 
In the past, production always lagged behind market 
demand. Either there was excess inventory or the 
production had to work over time to meet the demand 
because of the information time lag between the 
marketing and the production departments. with the 
help of EDI which provides an instant coimnunication 
between demand and supply, the concept 
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of just-in-time (JIT) can be implemented. There 
will be no excess inventory or over—time production. 
The Impact and Iituolication 
on the Trading Participants 
Freight Forwarder 
The document volume for the freight forwarder is 
very huge. Besides the Bill of Lading and the Freight 
Bill, sometimes they have to apply the licenses for the 
client (the Supplier or the Purchaser)• For a single 
shipping items there may be over 10 different documents 
required. It is time consuming, error prone and 
tedious. Using electronic data, they can get instant and 
accurate information from the client instead of paper 
document. They can send out the Freight Bill 
electronically. To apply for the licenses, it is 
similar. The description of the shipment items can be 
sent to the customs department by electronic means. 
There is no need to wait in a long queue or rush in a 
hurry to get the license within the office hour. The 
application can be sent at night and the customs 
department will process in the day time. There is a lot 
of saving in clerical work or labour. Accuracy and 
efficiency can be improved. 
The only barrier to the adoption of EDI may be the 
re-allocation of labour and training up of the staff. 
This is minor as compared with other parties. Since most 
of the work are clerical and not specialised, the 
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resistance to change is minimal. Nowadays many company 
employs computer, either microcomputer, minicomputer or 
mainframes, most of the clerical staff are already 
familiar with the use of computer. They will be very 
happy to use the computer to send and receive the 
document rather than making copies by copier and send out 
by fascimilie. 
As a conclusion the freight forwarders are delighted 
to adopt EDI.* It is believed that they are those active 
promoter of EDI. 
Financial Institutions 
Hong Kong‘s financial sector is an integral part of 
the global financial market and generally regarded as the 
world's third or fourth largest financial centre. It 
provides a wide range of services and products to both 
international and local customers and is the major source 
of invisible earnings. Like all the other major 
financial centres, it now depends heavily on information 
technology for its international business. 
Banks are the most technologically oriented 
organizations in Hong Kong apart from the computer 
vendors. The computer systems in the banks are 
sophisticated as compared with typical trading companies. 
On the other hand, the banks in Hong Kong have 
experience with EDI network already, i.e. the SWIFT 
international banking network. And the 
telecoitrniunications capabilities of the banks have already 
been built up for international fund transfers like 
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remittance, mail transfer and telegraphic transfer, etc. 
Also many banks in Hong Kong are looking into 
various degrees of automation on document handling and 
some are even thinking of using EDI especially those 
foreign banks like Citibank. Their American offices have 
already using EDIs. 
The two notes issuing banks viz. HongkongBank and 
Standard Chartered Bank have joined Tradelink and are 
actively promoting the concept of EDI. 
Therefore the impact on the banks would not be too 
great as compared with other trading companies， Instead 
a move towards EDI will speed up further computerization 
of the banks. 
The Government 
Recently the Hong Kong Government is pushing the 
trading community to use electronic data to present the 
application of license etc. The first step is to submit 
the data using floppy disk. This will enhance the 
accuracy and lay a road to submit the data through 
electronic coimunication. As Hong Kong Government is 
prepared for the EDI, the impact on the operation will be 
small. 
However through this kind of migration to electronic 
communication, the processing of data will be much 
improved- Furthermore the government can effectively 
extract valuable data in the trading transaction for 
statistics and planning. 
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Trading Company 
There is a range of different trading companies. For 
large trading companies, they are inclined to employ EDI 
since the transaction volume of their business is large, 
which is one of the key factors in justification of EDI. 
Another reason is that their overseas trading partners 
may have already been using EDI for trading. Hong Kong 
traders have to maintain their trading position by 
following the ways their partners are doing. Among these 
large traders quite a lot of them may already have their 
information system computerised. Once there is a 
standard for the EDI, they will adopt with minimum 
implementation cost. 
For medium to small traders which are the majority of 
Hong Kong traders, they are not fully computerised. The 
transaction volume of their trading is not large enough 
to justify the implementation cost of EDI. However, the 
push of EDI does not merely come from the cost, but more 
important, from the market. When EDI becomes popular to 
every overseas trading partners, these medimn to small 
traders will be forced to different degrees of EDI 
development. The earlier they prepare for EDI, the less 
painful the switch over will be. It is anticipated that 




EXISTING EDI NETWORKS 
Three existing EDI networks will be discussed in 
this chapter : 
1. S.W.I.F.T. - An industry specific global EDI network 
for the banking industry. 
2. TradeNet - A government assisted EDI network of 
Singapore. It has been established since January 
1989. 
3. 工 n t e r t r a d e - A private EDI network and is Hong 
Kong‘s first EDI service which caters especially for 
the trading community. 
S.W.I.F.T. 
Basically the S.W.I.F.T. network is an industry 
specific global EDI network for the message transmission 
between banks. It is operated by the company, •Society 
for Worldwide Interbank Financial Telecommunication言 
Co-operative Society. The abbreviation 'S.W.I.F.T. • 
is commonly used to refer to the network service 
provided. 
4 
S.W.I.F.T. User Handbook (July 85) , volume 1 
section 2 p.3. 
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The S.W.I.F.T. System is an international 
transaction processing network. The term 'transaction, 
covers most international financial functions such as 
customer transfers, bank transfers, foreign exchange 
confirmation, credit / debit confirmations, statements, 
collection and documentary credits. 
It carries out specialized network functions, 
provides services and issues reports. Specific functions 
like broadcasting are also supported. However, value 
added services such as information database service are 
lacking. 
The Network 
The overall S.W.I.F.T. system is made up of two 
operating centres, six active systems and regional 
processors in various countries. The operating centres 
house the active systems which are connected to the 
regional processors via the worldwide network. 
The active systems are connected via international 
data transmission lines to their regional processors and, 
in turn, the members are connected via national 
communication facilities to the regional processors. 
Message Handling 
Looking at the network from the viewpoint of a 
sending bank, the input message is transmitted over 
public switched or private leased line and enters control 
at the regional processor. There it is iirmiediately 
2 1 
encrypted and sent over a leased international circuit^ 
to the active system where it is decrypted for 
processing. 
An output message is handled in a similar fashion. 
It is delivered immediately if the destination is logged 
in to receive and if not, as soon as possible 
thereafter. In any case, the sender need not wait for 
the receiver to be ready to receive. 
Line Protocol 
Line protocols used by the members are managed by 
the regional processors. The protocols include leased 
line and public switched telephone network (PSTN) 
connections. A member may use any terminal he wishes as 
long as interface specifications and the line protocol 
are respected. 
Pricing Structure 
The pricing structure consists of one time charges 
like membership fee, physical connections and 
installation; recurring charges like annual support 
charges and finally the message price per transaction 
message. 
^At 9600 bps. 
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Standards Policy 
Its involvement in the field of standardization of 
international banking messages covers the design, 
implementation and monitoring of the use of standardized 
formats for the principal types of international banking 
messages. 
The definition of a standard message type will 
include its scope (applicability), its information 
content (fields) and a specification of how this 
information is to be presented. The specification 
includes the format of presentation, the use of codes and 
the interpretation to be placed on each item of 
information. 
TradeNet 
TradeNet is Singapore's nation—wide electronic data 
interchange system being introduced in January 1989. 
Project Initiation 
The project was initiated by the Singapore 
government and the feasibility was carried out by the 
National Computer Board (NCB) of Singapore. In 1988, a 
company Singapore Network Services Pte Ltd (SNS) was 
incorporated v^hich was responsible for the development 
and implementation of the network TradeNet. 
The National Computer Board, in collaboration with 
other Singapore government agencies, is the driving force 
of the promotion and development of inter—organizational 
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networks to serve the needs of computeirisation of paper 
documents. 
TradeNet is the first EDI network developed 
specifically for the trading community under such 
intention as the trading community is having high 
frequency of exchange of paper document among their 
members and with government agencies. 
Services 
In the first implementation, TradeNet provides 
electronic data interchange facilities for sending import 
and export documents to government agencies. Afterwards 
TradeNet is extended to facilitate the electronic 
exchange of business documents such as purchase orders 
and invoices between retailers and manufacturers and 
their suppliers• 
Value added information services has also been 
scheduled to launch in early 1990• This service will 
give TradeNet subscribers integrated information from a 
wide selection of databases. 
The information service consists of four main 
components - trade information, trade codes, financial 
services and other databases. TradeNet subscribers will 
be able to retrieve information on trade statistics, 
business opportunities, market and economic reports, and 
data such as harmonized system codes, port codes and 
country codes needed to complete trade documentation. 
24 
Customer Base 
Within one year of implementation, the subscriber 
base of TradeNet has increased about 15-fold^ to some 
750 users and it was already processing about 45 percent 
of the total trade documentations to 2 0 government 
agencies. As at December 89, the system processed about 
4,2 00 transactions a day for the commercial sectors. 
The Singapore Trade Development Board (TDB), one of 
the two organizations commissioned in 1986 to spearhead 
the development of TradeNet, is the key user of that 
system because all imports and exports from Singapore 
have to be declared with the board. About 4 2 percent of 
all declarations to TDB now come through the TradeNet 
system. 
Global Linkages 
Besides linking the local trading companies in 
Singapore, the network also interacts with global 
networks like IBM's International Network Services, 
Societe Internationale de Telecoirnnunications 
Aeronautiques (SITA), General Electric Information 
Services (GEIS) and Infonet. These global links enables 
the worldwide exchange of business information between 
TradeNet subscribers and their oversea partners. 
6"TradeNet." Computerworld Hong Kong ： 
Computerworld Supplement, 18 January 1990, p.i. 
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TradeNet, after its implementation, has been very 
successful as revealed from the increase in the number of 
subscribers and the network services provided.^ The 
impact on the companies has claimed to be "very 
significant in productivity gains, better customer 
services and better utilization of resources. 
The success of TradeNet can be attributed to the 
strong support from the Singapore Government who, in 
fact, initiated the project. SNS has had close 
relationship with the Singapore Government. 
Intertrade 
Intertrade, Cable & Wireless, own version of EDI,9 
is Hong Kong‘s first EDI service which caters especially 
for the trading community. 
Subscribers who only needs a personal computer, a 
device for accessing the Datapak^® network and the 
appropriate exchange software can then, through the 
Intertrade interchange facilities, be able to send and 
receive documents such as invoices and purchase orders 
7 
"Overseas Links Prove Essential." Computerworld 
Hong_Kong : Computerworld Supplement, 18 January 1990 
p. 7 . ‘ 
g 
"TradeNet" Computerworld Hong Kong 
Computerworld Supplement, 18 January 1990, p.i. • 
9 . 
Eddie, Leung. "Where is Intertrade Heading ？ ” 
Hong Koncf Computer Journal ^  July 89, p.5. 




In its first inception, it was linked to Istel, one 
of the two EDI service providers in the UK. Intertrade 
has adopted Istel's EDI system, EDICT. It has planned to 
hook up with Infonet, a standards-based value-added 
network spanning 34 countries, in an attempt to gain an 
early foothold in the emerging Hong Kong EDI market. 
After joining Infonet in Global EDI Alliance, 
Intertrade can make full use of it by adhering to 
international standards, the United Nations• EDI standard 
EDIFACtII, and capacity for its versatile 
connectivity. 
Its first implementation was in June 1989 
iirmiediately after the unfortunate co-incidence that had 
occurred in Beijing. It seems that it was not really a 
suitable time for launching the new service when a low 
atmosphere was looming over Hong Kong. The market was 
extremely flat by that time and the number of subscribers 
had not been very encouraging. 
Summary 
In this chapter, the authors have illustrated the 
different EDI systems presently used in the trading 
community. The common feature in the networks are the 
11 
.Abbreviation for Electronic Data Interchange For 
Administration, Commerce and Transport. 
12 
The international message handling standard 
recommended by CCITT. See Appendix 3. 
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adherence and emphasis on standards and the requirement 
of a critical mass of users for the success of an EDI 
network. Clearly the aims are to reduce costs and to 
increase the value-added functions. 
2 8 
CHAPTER V 
CONSIDERATIONS FOR A COMMUNITY-WIDE EDI NETWORK 
IN HONG KONG 
The development of a community-wide electronic data 
interchange network for the trading community is much 
more than the technical issue on the viability of the 
data communication network and the computer software and 
hardware support. It is more a managerial than 
technological issue. There involves also legal, 
regulatory and security issues, and message standards 
setup for the trading document. Also, as the objective 
for the network is to maintain the competitiveness of the 
Hong Kong trading companies in international trading, the 
linkage with other global networks like INS,工STEL, GEIS 
and TradeNet are also imperative. 
As a large portion, approximately 40 percent13 of 
the trading document has more or less been written in 
Chinese, the requirement of a network that can cater for 
Chinese is under serious concern by various parties like 
Tradelink and the consultant conducting a survey on a 
community-wide EDI network. 
13 
Ray, Cheung. "One Tough Cookie for the 
Government : EDI•“ Hong Kong Computer Journal 5 
(November 89) : 13. 
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Besides, whether the government should grant a 
franchise to a company responsible for the EDI network 
and how is the franchise constructed is controversial. 
Legal Issues 
When electronic methods replace paper documents with 
data processed by computers transmitted over 
telecommunications networks, two basic and separate legal 
questions are raised. 
“ Whether contracts and other obligations recorded in 
electronic form produce the same effects at law as 
the equivalent undertakings noted on pieces of 
paper. 
- The way to prove the existence and contents of the 
message if electronic information is to be submitted 
in evidence in litigation proceedings. 
The first question concerns the authenticity of the 
message and the second issue relates to the value of 
computer records as evidence. 
Authenticity 
In many cases there are no specific statutory 
provisions dictating the form in which documents are to 
be established or what they are to contain. They are 
covered by general legal provisions such as the rules of 
contract and the law of obligations. Accordingly there 
is no general legal obstacle to such information being 
produced in electronic rather than paper form. 
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The main exceptions are negotiable instruments such 
as bills of exchange and transferable documents of 
carriage, especially maritime bills of lading. In these 
cases there is a detailed statutory framework including 
requirements as to written form and signature. The piece 
of paper on which the information is written constitutes 
title to the money or goods concerned. 
Authentication 
Most trading documents are signed by their issuers 
or by an authorized representative of the issuing 
company. Usually there is no specific legislative 
requirement of signature, but signature provides visible 
evidence that the contents have been approved by the 
issuer and the document is his work. In practice traders 
and banks will not accept important documents such as 
inspection certificates as commercial invoices unless 
they are signed. 
Electronic messages cannot be signed manually. 
Alternative methods help to verify the source and pin the 
content onto the issuer. Telex and computer to computer 
links often incorporate call-back procedures and test 
keys. Access to computers may be made dependent on 
production of passwords, cards, and personal 
identification numbers. Encryption techniques are 
designed to keep information secret. They can also be 
used to verify source and content. 
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Evidence 
To prove a case which turns on the meaning and 
effect of messages sent over computer to computer links, 
the claimant company has to present evidence of the 
existence, contents, and communication of the messages. 
All national legal systems have worked out formal rules 
of evidence. Such rules are devised to exclude 
unreliable testimony, to ensure that proper weight is 
given to different types of evidence, and to provide 
uniform standards for all cases. Typically they deal 
with issues such as the treatment of oral testimony and 
the admission of written proofs. 
Adapting them to computer data or trying to fit such 
data into a general category of evidence foreseen in 
existing rules is not straight forward as the situation 
varies around the world. 
At a first stage computers may be used to produce 
traditional paper documents. These are then carried 
physically by the mail service or private couriers. In 
this case the technology is merely being applied to do an 
old job in a new way, and the basic legal considerations 
are not affected. 
In more advanced operations the paper itself is 
abolished, and there is no longer an original paper 
document. The original is then the data stored directly 
on the computer disk or chip. 
The original of this message is the details fed into 
the carrier's computer at the outset, and stored in this 
system. The versions stored at the other locations 
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are then copies of that original. 
At any point the message may be displayed on a 
screen or printed out on paper. These are secondary 
representations of the original. 
Applicable Law 
International payment operations involve parties in 
more than one country. There are no international courts 
to deal with disputes arising from such operations. 
Unless the parties agree to an arbitration procedure, the 
case will be heard by a national court - normally in the 
country of one of the parties concerned. 
That court will apply its own domestic procedural 
rules, including the applicable provisions on evidence. 
It will do so even if the law applicable to the substance 
of the case is not the same as that of another country. 
Work Around Solutions 
To improve the chances of acceptance and favorable 
treatment of computer media in litigation proceedings, 
all participants in computer system can be made to sign a 
general form of conditions before taking part. 
In formulating communication agreements users should 
consider such matters as: 
- the allocation of risk if anything goes wrong in the 
interchange, 
- the consequences of one party failing to observe the 
rules. 
33 
- the possibility of rules to cover the risk and 
liability by insurance, 
- the need for rules on security, or on the substance 
of data interchanged, 
“ the possible need for rules of a professional 
nature, 
- the need for rules on encryption or any other 
security measure, 
- the question of authentication, and 
- the value of rules on applicable law and the 
resolution of disputes. 
In principle such an agreement should be effective 
even if it produced a different effect from existing 
court rules. All parties are normally free to agree 
issues on evidence so long as it is not contrary to any 
general public interests. 
Transport Documents and Title Issues 
Replacing transport document with computer data 
gives rise to the same legal issues as with other 
business information. These include questions of 
responsibility for issues on accurate transmission and 
evidence. 
A particular problem arises in connection with the 
negotiable bill of lading, which is a document of title 
to the goods. As with bills of exchange it is unlikely 
that an electronic alternative would fall under existing 
legislation,. these revolve around endorsement and 
delivery of the original piece of paper. 
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The basic purpose of a transport document is to set 
out the terms of the contract of carriage and to show 
that the goods have been taken in charge. Ownership and 
security interest in the goods are questions that arise 
under totally separate legal relationships between 
different parties, and have nothing to do with the 
contract between the shipper and the carriers. The 
practice of using the bill of lading to deal with title 
of the goods is based on historical convenience, and is 
not necessarily an essential requirement of goods 
transportation. 
Issues relating to title and document of carriage 
should be kept separate. It is possible to exercise a 
measure of control over the goods even when no negotiable 
document is issued, though there is a lesser degree of 
legal security. 
As more parties link up to EDI systems, it may 
become easier to transfer goods from one owner to another 
without the transport documentation. This might be 
carried out directly between traders over computer to 
computer links, and changes in delivery instructions 
notified electronically to the carrier. Security aspects 
and verification of message source and content would be 
of paramount importance in any such arrangements. 
Regulatory Issues 
Some countries have proposed that private leased 
lines be abolished, and others place restrictions on 
their uses. Common restrictions include exclusion or 
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limitation of resale and shared use of private lines, as 
well as on interconnection between private lines and the 
public switched network. 
Hong Kong value added network services (VANS) are at 
present regulated under the licence for Public 
Noii_Exclusive Telecoitmuinicatioiis Service (PNETS) • The 
Telecommunications Authority in its statement of criteria 
for granting PNETS licences stipulates that there must be 
fair competition between companies and reasonable 
safeguards to be provided in order to maintain a 
satisfactory public telecommunicatiori service. However 
any proposed PNETS service must not be in conflict with 
the exclusive service provided by the Hong Kong Telephone 
Company or Cable & Wireless Hong Kong Ltd.^^ The PNETS 
licence itself concentrates on ensuring that licensees 
comply with technical requirements. The only fair 
trading regulation is a prohibition on agreements or 
arrangements which prevent or restrict competition. 
In general terms the approach of the Hong Kong 
authorities seems to be one of minimal regulation. This 
approach relies on carefully selecting licensees who are 
financially sound and technically competent and then 
interfering as little as possible with their activities. 
The system is perhaps unusual in that although it 
protects the PTT (Cable and Wireless) from the VANS 
operators, there is no explicit counterbalancing 
protection for the independent operators against unfair 
14 
Hong Kong Telecom. Hong Kong Telecom Interim 
Report 1989-90. 
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competition from the monopoly network provider. The 
legislation does not provide a clearly defined 
prohibition on unfair cross-subsidy of competitive 
services nor an explicit restriction on predatory 
pricing. 
Instead, the protection of individual companies and 
the promotion of effective competition is left to the 
Telecommunications Authority (TA)• Telecommunications 
Authority has much wider discretion than its equivalents 
in Europe and North America, precisely because the formal 
regulation (the ordinances, licences etc.) is so broadly 
framed. This discretion gives the Telecommunications 
Authority flexibility to respond readily to changes in 
the market. The other side of the coin, however, is that 
market entrants face greater regulatory uncertainty than 
they would in systems where the regulator's discretion is 
confined by explicit policy rules in the legislation. 
The policy on interconnection is not well 
developed. A Value Added Network Service company which 
wishes to interconnect with the PSTN (Public Switching 
Telephone Network) must meet technical requirements laid 
down by Hong Kong Telephone Company and approved by the 
Telecoininunications Authority. It has also to pay 
interconnection fees which are specified in the Telephone 
•. 15 
Ordinance. The figures were decided by the 
Government after considerable debate at the time that 
15 . 
Sixty Hong Kong dollars per month per line plus 
seven cents per minute for usage. 
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competing cellular telephone services were introduced. 
Unfortunately there is no publicly available cost and 
traffic data to show that charges are set at an optimuin 
level to ensure fair* competition. Nor is it clear where 
these charges will continue to be optimal if the extra 
traffic generated by EDI significantly alters the 
economics of the Hong Kong networks. 
All of these limitations in the regulatory system 
have not caused significant problems in the past because 
the Cable & Wireless monopoly has provided an efficient 
basic service and value added operators have had 
relatively little economic significance. However, if an 
EDI service of the potential size begins operations, and 
once a competitive network for cable TV is available, the 
present structure of regulation may well be seen to be 
inadequate. It is likely that a more comprehensive body 
of regulation will be needed and this will require the 
Government to enunciate much more clearly its objectives 
for telecommunications policy. It will also most 
probably require substantial resources to be devoted to 
policing and enforcing the regulations. 
Data Issues 
International communications networks for business 
and finance revolve around the collection, processing and 
transmission of data. The operation of such systems is 
affected by laws and regulations concerning the way data 
are dealt with at both national and international level. 
Data legislation, aimed at privacy protection, place 
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restrictions on the transmission of personal data held by 
banks and other companies, give individuals a right to 
inspect information relating to them, and require 
organizations holding such data to register with a 
central body. 
Security 
There is no 100 per cent completely tamper-proof 
system and very often security is a trade-off between the 
cost of implementing certain controls, the potential 
exposure, and the effort required in violating those 
controls. 
Access Control 
EDI messages may be used to transfer title of assets 
or to enter the company into a binding contract. So the 
sending and receiving of an EDI transmission should be 
subject to strict access controls. 
The most common access control methods include the 
following : 
- Password control system 
- Call-back device 
“ Personal identification devices, for example 
magnetic card and most recently the ‘smart card' 
一 Dialogue system 
一 Biometrics devices 
In addition to a good user authentication system, a 
framework governing the access authority of different 
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levels of users to the various functions of an EDI system 
should also be established. This is essential for the 
enforcement of proper segregation of duties. A typical 
set-up is to separate the responsibility or message input 
from that of message authorization and release. 
Encryption 
Valuable information may be transmitted to locations 
around the world through the EDI network and is outside 
the sender丨s physical control. Therefore EDI must have 
means to get around the threat of unauthorized 
interception of the transmitted message which could 
result in substantial financial losses. 
Encryption is the transformation of a message by 
cryptographic techniques into unintelligible form, in 
order to hide the original information content of the 
message. These techniques provide much stronger control 
over the unauthorized alteration or deletion of 
transmitted information than any of the others currently 
available. 
Encryption algorithms can generally be classified 
into two types: private-key and public-key encryption. 
The most commonly used encryption method at present is a 
private-key system known as the Data Encryption Standard 
(DES). 
The most commonly known public-key encryption system 
is the Riverst, Shamir and Adleman (RSA) algorithm. One 
of the special features of public-key systems is that 
different encryption keys are used by the sender and the 
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receiver of the message. The receiver uses his own key 
to decrypt the message and thus prove that the message 
was originated from the sender. However, due to the 
irreversibility of the algorithm, the receiver cannot use 
his key to forge an encrypted message as if it has been 
received from the sender. The public-key algorithm is 
thus a potential method for generating what people often 
refer to as an electronic or digital signature because of 
its indisputable nature. 
However, operational requirements may sometimes 
require that the message be sent in plain text. Also, 
national security and customs authorities in some 
countries may not allow encrypted information to flow in 
and out of a country for security reviewing reasons. 
Standards 
The communications channels used to exchange 
information must enable information to be exchanged in a 
form which is intelligible to all parties involved with 
the miniinuin amount of translation and repirocessing. 
Standardization of the content and form of the 
information is therefore a major step towards achieving 
these objectives. The ultimate goal would be to identify 
a universal standard which could be used efficiently and 
cost effectively for vertical and lateral information 
exchange at the industry, national and international 
levels. 
However, EDI message development in the two leading 
countries, USA and UK, had been brought about through 
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user groups in specific business sectors who wished to 
solve their* particular sector trading problems. Little 
or no co-ordination took place between the groups to 
establish intra—sector and generic messaging 
requirements. 
The two different standards currently under practice 
are ANSI X12 in the States and EDIFACT in the European 
countries. Common standard messages are now being 
developed for inclusion in an EDIFACT message directory. 
Authorities in USA are currently investigating into the 
translation of electronic documents in ANSI X12 standards 
to EDIFACT. 
However, the EDIFACT message standards are 
incomplete. Standards are only complete at the data 
level. Work is currently partially complete at the 
16 
syntax level. At the full message and the segments / 
directory level, the standards have yet to be 
determined. Nevertheless it must be noted that the 
Customs Co-operation Council, of which Hong Kong is a 
member has elected EDIFACT as its standard, and a number 
of other government agencies are specifying EDIFACT for 
the data elements repertoire and syntax. The impact of 
this is that it will be a requirement for the network but 
will need to be supplemented with other message formats 
to take account of the areas not covered. 
It would be more appropriate to develop a set of 
16 
Helmuth, Handwerg. EDIFACT : A Universal 
Language for Data Communication, December 1989, p.3. 
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standards for Hong Kong trading community under EDIFACT 
rather than just to wait for a complete set of standards 
from it as it will be years long for the full set of 
standards to be completed. 
EDIFACT will increasingly cover more of the EDI 
needs but it is not expected that there will be a 
universal worldwide usage of EDIFACT standards because of 
the differences in the timing of respective information 
system developments and some industry group standards, 
for example bar coding standards and other international 
standards may never be adapted to EDIFACT standards. 
Linkage with Global Networks 
It will be necessary to determine which networks 
should the community-wide network be interfaced to, 
taking into account of facilities, quality, coverage and 
rating and costs, to provide comprehensive and cost 
effective national and international services. 
The existing EDI network in Hong Kong like 
Intertrade, the SWIFT network of the banks, TradeNet of 
Singapore and other international networks like GEIS and 
Infonet are worth considerations. 
Chinese EDI Capabilities 
According to surveys carried out during the 
Tradelink consultation period, it indicates that up to 40 
percent of trade declarations are completed wholly or 
partially in Chinese. In the road transport industry, 
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Which carries the bulk of cross border shipments to and 
from China, the figure is approaching 90 percent.工了 it 
is therefore very clear that a community-wide network 
with capabilities to handle Chinese EDI would be 
beneficial. 
Yet there are certain areas in this field that need 
to be addressed and researched. As the objective of a 
coimunity-wide EDI network is to enhance the Hong Kong 
traders‘ competitiveness in international trades which 
are almost 100 per cent conducted in English, it is 
suggested that the Chinese EDI capabilities to be 
incorporated at a later phase while a network that can 
communicate with our trading partners like USA, UK is 
most needed at the current stage. 
Also, the computerisation of the trading companies 
in mainland China are still in their infancy, therefore 
the issue of Chinese EDI should not hinder the 
development of the community—wide EDI network bearing in 
mind that the network must be able to cater for Chinese 
EDI in the future. 
Certain technical areas will need to be standardized 
before Chinese can be used. These include the Chinese 
input/output operations, the internal codes of computers 
and trade data. The main impediment to transmissions in 
Chinese exist because neither there is significant demand 
for them overseas nor there is likely to be in the 
17 
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Currently, there are various Chinese data-entry 
systems in common use. For example, the 3-corner system 
which relates to the shape of the Chinese character in 
concern. Other systems use ipinyini, in which the 
Chinese phonetics is employed in constructing the 
character. 
Data Processing 
Most systems convert from the input code to an 
internal code, which has fewer bytes, for storage and 
processing. The internal code used is an integral part 
of a computer‘s operating system. Unfortunately there 
are more than one such operating systems, which lead to 
incompatibility between different user systems. 
There are many commonly used internal code sets. 
Perhaps the most important to consider today are the 
GB2312-80 standard internal code, developed by the State 
Bureau of Standardization of the PRC, and the SIGCC 
(Standard Interchange Code for Generally-used Chinese 
Characters) of the Bureau of Standards of Taiwan.工吕 
It is unlikely that co-operation between mainland 
China and Taiwan in development of one standard can be 
18 
Griff, Griffith. "Speech : Chinese Language : 
Out of Character with EDI ？ " EDI Asia 89 Conference 
Proceedings, p.55. “ 
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achieved in the near future due to the political 
difference. Hong Kong may have to act as an intermediary 
for such a joint approach. 
Data Transmission 
There are currently two possible data transmission 
methods: 
- 7-bit transmission 
一 8-bit transmission 
Eight—bit transmission can offer a much better 
opportunity. As 65,536 codes^^ are available using 
double-byte coding, it allows for a very wide Chinese 
character set as well as the ASCII set in unchanged form, 
plus room for future expansion. 
However, some telecommunications networks might not 
support 8-bit transmissions and would require special 
gateway software to be developed to convert to 7-bit 
transmission, which will in turn inevitably result in 
some loss of flexibility. 
Franchise 
In the setting up of the community-wide EDI network, 
two options are available. The government can grant 
franchise to a single network service provider who has 
control over access to certain users especially the 
19 . 
Sixteen bits in double-byte coding, therefore 
the maximum number of codes available is the sixteenth 
power of two. (2 = 65,53 6) 
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Government trade and customs departments. Alternatively 
the government can relax the current regulations to 
allow a number of network service providers to practise 
in Hong Kong, thus the government departments can join 
any of the networks available. 
The single network service could however be viewed 
unfavorably by some users as the market will be dominated 
by a single major vendor. On balance, however, whether a 
single network service will work is really dependent on 
the customer‘s demand for products and services, and its 
connections to industry specific community services. If 
the network of community services is able to meet the 
needs of the market place and keep its customers 
satisfied, and these community services do not duplicate 
but complement each other, it will, have many advantages 
over a fragmented market with many service providers 
vying for the same business. 
For the second approach, as the networks will over 
time, be forced to communicate with each other by their 
customers. The cost to the customer will be higher 
because he will have to pay two sets of network charges 
when he communicates with trading partners through 
different networks. Too many choices for the customers 
and software developers also make it difficult to decide 
which network to go for. 
The issue of franchising has to be considered 
seriously, it is required to state clearly what the 
franchise will be about. It may only cover part of the 




With the similarity in economic activities, 
geographic location, size and technological development, 
the future EDI network of Hong Kong can be developed 
based on the TradeNet model, taking into consideration 
the difference in the degree of Government involvement. 
This chapter includes a discussion on the role to be 
played by the Hong Kong Government and a proposed 
development plan based on the considerations discussed in 
Chapter V. 
The Role of the Hong Kong Government 
As discussed in previous chapters, many issues have 
to be solved before the implementation of EDI in Hong 
Kong. Many of these issues cannot be solved without the 
help of Hong Kong Government, for instance legal problem 
for electronic signature and the establishment of 
standards. Referring to TradeNet in Singapore, the 
Singapore Government has actively taken part in both the 
implementation and operation of the network; two official 
organizations, the National Computer Board (NCB) and the 
Singapore Trade Development Board (TDB), are actually 
spearheading the development of TradeNet. Also, the 
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Singapore Government has strong representation in the 
Singapore Network Services Pte Ltd. (SNS)^^ 
However, such strong government participation may 
not be appropriate in Hong Kong for several reasons. 
Firstly, the Hong Kong economy is a laissez-faire and the 
Government has always been emphasizing the positive 
non—interventionism policy. if it takes such a strong 
role in developing EDI, it will contradict itself and, 
unavoidably, there will be challenges thereafter. 
Secondly, EDI is still new to the Hong Kong Government 
and the market potential has to be explored. She lacks 
the appropriate expertise in exploring the market and 
developing the network. Thirdly, substantial investment 
is required for the system development, training, 
marketing and implementation of the network which will 
become burdensome as the Government has already 
undertaken the commitment on the Lantau airport and 
various projects. Fourthly, owing to bureaucracy and 
government red-tape, the operations of the network may be 
more efficient if it is run by a non-government 
organization. 
The success of Mass Transit Railway (MTR) and the 
Kowloon Canton Railway may suggest a good approach to 
solve the above dilemma. The authors suggest to pass the 
role of EDI development to a private firm governed by 
registration and by-laws. This company has the 
2 0 
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responsibility and authority to develop the EDI in the 
premise. At the same time a regulatory committee should 
be formed to monitor the operation of the company and 
serve as a communication channel between Hong Kong 
Government and the company. The member of the regulatory 
committee should consist of staff from the Government, 
legislative consultant and representatives from trading 
community including banking, insurance companies, traders 
and forwarders. 
The firm should have the franchise over the EDI link 
to the Hong Kong Government as the EDI traffic is 
concentrated on the government. Any trading transaction 
involving the government, like customs declaration, 
should be routed to the corresponding government 
department through the franchised network. This helps to 
establish a unique standard for the community to follow. 
However, the firm does not have monopoly over the 
EDI links among the trading partners in the coimnunity as 
market needs is too diversified for one single firm to 
handle. Furthermore, there are already standards being 
adopted in certain industries, for example the Hong Kong 
Air Cargo Terminal (HACTL) has developed its own EDI 
standards for global communication with airlines, it will 
be inappropriate for these industries to discard of the 
existing standards due to the franchise / monopoly. An 
appropriate analogy can be seen in the franchise of 
telephone lines, every individual can have their own 
private telephone exchange (PABX) within their own 
premise while they have to go through the franchised 
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telephone line provided by Hong Kong Telephone Company 
I/td should they talk with the others. In this scenario, 
many of the EDI service providers can still be active in 
the trading community given a standard to follow. 
Moreover competition can facilitate the growth of EDI. 
Therefore users should be allowed freedom in choosing any 
network for them to communicate with each other not 
involving any government departments. 
This approach can ensure the standards to be used, 
through the franchised network, while maintaining certain 
degree of laissez-faire. 
Development Plan 
The authors suggest that the Government and the 
franchised firm jointly implement the network based on 
the following development plan : 
1. Setting up of standards bodies. 
A committee should be set up to determine the 
standards for the common trading document used in 
Hong Kong. The committee should also represent Hong 
Kong in international conference. 
Those organizations wishing to become involved 
in the setting of standards should be brought 
together to ensure that their needs and their 
industry‘s needs are met in the development of the 
international EDIFACT standard, and also the ANSI 
X12. 
2. Legislative development. 
To review the requirement of signature on trade 
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documents, incorporate civil contractual issues 
between EDI users and other issues on identification 
and evidence. 
3. Setting up of user groups. 
To discuss on the message standards and to share 
experience in data processing, telecommimications 
and other managerial aspects. 
4. Setting up of system development teams. 
To set up the specifications, review EDI network 
service providers and the development of the system 
software. It also serves as a consultant to the 
user group representatives. 
6. System development. 
It includes the development of the network 
software and the improvement of the EDI capability 
of the government departments. 
In order to implement the network within a short 
time-frame of one to two years, the above development 
plan is set up based on a network serving transmission of 
documents in English. The development of Chinese EDI 
capability, however, should be taken into consideration 




To implement a community—wide EDI network in Hong 
Kong requires careful planning and co-operation from 
Government, the trading participants like banks, 
forwarders and traders, and the network service 
providers. 
The success of the EDI network will largely depend 
on the ability to attract a critical mass of users. This 
heavily relies on two things — education and 
participation. Therefore community—wide education and 
active promotion of EDI is conducive to attracting the 
potential users. 
Strong determination and dedication are required for 
the implementation of the network as it is envisaged that 
large capital investment is inevitable. However, the 
potential benefits of the network is substantial. 
The authors are convinced that the network is a key 
factor in maintaining the competitiveness of the Hong 




CASE STUDY ON EDI NETWORK - TRADENET 
Singapore's nation-wide electronic data electronic 
interchange (EDI) system, TradeNet, was established on 
1 January 1989. 
Its progress and achievements within the first year 
of established has proved its success. Its tremendous 
growth has shown a constant upward linear graph ever 
since it started its operations. 
TradeNet, which is believed to be the world's first 
EDI trading system to be implemented on a national scale, 
enables organizations in both the public and private 
sectors to exchange structured business documents 
electronically. 
In October 1989, it won the prestigious ‘Partners 
for Leadership, award from the US-based Society of 
Information Management. 
Software Development Program 
In itiid-1988, Singapore Network Services (SNS) 
started the Co-operative Development (CD) Programme to 
initiate the development of local EDI software products. 
Under the programme, local software houses were invited 
to work jointly with SNS to develop the EDI end-user 
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interface software for TradeNet. Four vendors, Computer 
System Advisers, Ipacs Computer Services, Singapore 
Computer Systems and Trident Infotech were subsequently 
short—listed to participate in the programme. 
The vendors worked closely with SNS for about six 
months and by the end of December 1988 their products 
were made available to the pioneering group of TradeNet 
users. 
For those software vendors who were not included in 
the Co-operative Development Programme, SNS made 
available all the functional specifications for the 
development of the EDI end-user interface software. A 
Certificate Programme was also established to provide 
quality assurance to the software developed by the other 
vendors. 
Initially the EDI end-user interface software was 
designed on PC-based systems. In 1990, after one year 
of system iiriplementation, solutions are also available 
on other machine platforms. Most of this software is 
highly user—friendly with menu-driven screens and pop—up 
help functions to facilitate easier selection of 
information required by the users. 
The software packages also have built-in 
intelligence that constantly perform data validation and 
interdependency check to eliminate mistakes by 
data-entry operators. They are also designed to ensure 
that all the necessary information is captured in the 
document before it can be concluded. 
The whole process of sending and retrieving 
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documents is neatly integrated. Data can be extracted 
from in—house files so that users need not duplicate 
data entry. The data can also be patched together and 
compressed into EDI formats so as to optimize 
transmission efficiency. 
The communication software is able to send 
documents to multiple addressees with only one 
submission through the SNS network system. 
The Four Software Developers 
Computer Systems Advisers (CSA) 
CSA has a series of translator / constructor 
products called EDIbridge/X for interfaces to the 
TradeNet host. It converts standard ASCII flat file to 
EDIFACT format or vice versa for transmission through 
TradeNet and for in-house applications. 
There are three versions of EDIbridge ： 
EDIbridge/PC for IBM PCs, EDIbridge/400 for the IBM 
AS/400 mid-range computers and EDIbridge/370 for the IBM 
370 mainframes. 
EDIbridge/4 00 is currently hooked to the retail 
package, Retail Express (REX), running on IBM AS/400. 
Purchase orders generated by REX can be directly sent to 
TradeNet and can be picked up by other users using 
EDIbridge. 
CAS has also released EDIbridge II, an enhanced 
version of EDIbridge, which allows traders to prepare 
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declaration document on an IBM PC for electronic 
transmission to the appropriate government agencies. 
Ipacs 
The Ipacs TradeNet-EDI Interface Software consists 
of two modules: 
1. The application module which prepares trade 
document for electronic submission to the relevant 
authorities via TradeNet 
2• The interface module which constructs and converts 
information from in-house applications to EDIFACT 
standards and vice versa. 
The application module allows enquiries to 
trade-related databases such as the Flight Schedules and 
Foreign Exchange Rate. The module also allows for 
multiple address routing with one submission only. 
It enables users to reconcile the amount charged by 
SNS with the number of declarations submitted. Reports 
for sales analysis and daily and monthly declaration 
summaries can be generated. 
Three versions of the Ipacs software are available 
to run on stand-alone PCs, local area networks (LAN) and 
IBM S/3 6 and AS/400 inid-range computers. Users can dial 
into the Ipacs hot-line for support services. 
Singapore Computer Systems (SCS) 
SCS's EDI_TIPS (EDI-TradeNet Interface Programme 
Software) is a PC-based software and comprises the data 
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entry and the translator modules. 
The trade declarations prepared with the data entry 
module are automatically flushed into the computer hard 
disk for permanent storage. in the event of a power 
failure, only the declaration being prepared will be 
lost. 
The module has an in—built intelligence which 
perforins interdependency checks to minimize mistakes by 
data entry operators. For example, when the mode of 
transport to import a particular product is by air, then 
only aircraft—related information can be entered at the 
relevant fields. The system also perforins checks to 
ensure that codes used conform to ISO requirements. 
Reports which can be generated include daily and monthly 
declarations suitimaries, work-load analysis, monthly 
sales analysis, import / export summary and an audit 
accounting report to calculate expected charges from 
SNS. Support services include a help desk service and a 
remote computing service which enables the support team 
to sign into the user's computer to provide problem 
analysis and advice. 
Trident Infotech 
Trident offers a range of EDI products for PCs, 
minicomputers and mainframe computers. 
Edit-Data, the PC-based interactive data entry 
system, is designed to cater for small to mediuin 
companies who do not have in-house application systems. 
It enables users to create trade document through 
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user-friendly help screens. 
A repeat consignment editing facility allows users 
who have similar consignments on a repetitive basis to 
create messages faster by retrieving information already 
stored in data files. 
An enquiry screen can give the user the exact 
status of any declaration at any time. 
The system allows transmission to multiple 
locations simultaneously. 
Edit-Convert and Edit—工nterface have extended 
facilities for integration with in—house application 
systems. It allows transfer of data files from the 
application systems, thereby eliminating the need to 
re-enter the data. Edit-Convert runs on PCs and 
Edit-Interface on mainframes. 
Edit—Net is designed for mainframe users with high 
data volume and communication requirements to various 
overseas locations. It translates and transmits data in 
multiple formats to almost all major cities in the 
world. 
International Network Linkages 
Within one year of operation, Singapore Network 
Services (SNS) has gone global. It has connected or 
plans to connect TradeNet to four global electronic data 
interchange (EDI) service providers: 
1. IBM's International Network Services, 
Societe Internationale de Telecommunications 
Aeronautiques (SITA), 
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3. General Electric Information Services (GEIS), and 
4. Infonet. 
These global links will enable the worldwide 
exchange of business information between TradeNet 
subscribers and their oversea partners. 
With an increasing number of major companies in the 
USA and Europe making tele—processing communications 
mandatory, link to networks in these countries is a must 
for gaining a competitive standing in the trading ring. 
The links will therefore better support local 
businesses in their international operations and enhance 
Singapore's business standing in international trading. 
SNS is already linked to IBIVMs international 
network which spans the USA, Europe and Japan. Under a 
special licensing agreement, TradeNet subscribers will 
be able to communicate with other subscribers on the 
network in the form of interactive applications such as 
database inquiries and updates, file transfers or EDI. 
SNSI link-up with SITA, the French airline 
telecommunications and information services 
organization, will give its subscribers access to some 
100,000 airline terminals and 80 computer terminals 
worldwide through the SITA network. 
At present, SITA serves some 380 members of the air 
transport communities in over 180 countries and 
territories. The network supports all types of 
language, including EDIFACT, for general trade-related 
purposes. 
Through the SITA network, TradeNet users are also 
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interconnected to other trade systems in various parts 
of the world, including access to the US Customs Service 
system via SITA's AX2 5 link. 
SITA also provides a message-handling services 
which ensures the switching, storing and retrieval of 
message, regardless of the standards used. 
The services provided by the SNS-SITA link—up is 
planned for the second quarter of 1990. 
SNS expects to establish links with GEIS in 1990. 
It has signed a memorandum of understanding with the 
Information Services Division of General Electric (USA) 
Asia, a wholly owned subsidiary of GEIS, to explore a 
coimunication link between their networks. 
GEIS has about 4,000 EDI clients in the US and some 
1,500 international clients. It is currently connected 
with 14 EDI networks and will offer benefits for 
TradeNet users doing business with Europe and North 
America. 
The applications provided by GEIS include financial 
management and reporting systems, securities trading 
systems, exposure and risk management for international 
banks, corporate systems, dealer communication systems, 
sales and marketing systems, host-to-host network 
interconnections, global electronic messaging services, 
port systems and equipment management systems. 
The global alliance between SNS and Infonet, a 
US-based provider of EDI products and services, is 
aiming at offering TradeNet subscribers end-to-end 
support. 
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Infonet, which has local access in about 105 
countries, set up a direct node in Singapore in 
August 1989. The node will enable users in the country 
to access the network through direct-dial or dedicated 
facilities using a variety of protocols. This means 
that Singapore subscribers can expect faster response 
time and higher reliability because Infonet eliminates 
the need for multiple gateways or vendor 
interconnections. 
It has also started a service, called Global 
Trading Partner Management, which assists users in 
contacting their business partners and providing the 
necessary support and link-up to the EDI network. 
Infonet provides 24-hour customer support service 
and operational management control. With its highly 
sophisticated network management information systems, it 
continuously monitors global links and equipment to 
ensure maximum reliability and up-time. 
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Milestones 
Dec 1986 Official announcement by Minister of Trade 
and Industry, Brigadier—General 
(Reservist) Lee Hsien Loong, TradeNet as a 
strategic initiative under the National IT 
(Information Technology) Plan. 
Jun 1987 Formation of the TradeNet study team at 
NCB. 
Feb 1987 Completion of functional study for 
information for EDI system. 
Jul 1987 Request for proposal for EDI network. 
Mar 1988 Incorporation of Singapore Network 
Services Pte Ltd (SNS), the company to 
operate and manage the TradeNet system. 
Apr 1988 Project to develop and implement the 
TradeNet software awarded to IBM. 
Jun 1988 Initiation of the Co-operative Development 
Programme for TradeNet interface software. 
Nov 1988 Signing of Memorandum of Understanding 
between SNS and SITA. 
Jan 1989 Operational run of TradeNet for a pilot 
group of 50 users. 
Mar 1989 NCB GIGA Award presented to the TradeNet 
team. 
Apr 1989 Operational run for all TradeNet users. 
Expansion of TradeNet to include dutiable 
and controlled cargo. 
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Jun 1989 Initiation of government procurement 
system. 
Sep 1989 Operational run of Textile Quota EDI 
System. Signing of Memorandum of 
Understanding between SNS and GEIS. 
Oct 1989 Official opening of SNS and official 
launch of TradeNet. Operational run of 
Retail EDI System. TradeNet won the 
•Partners in Leadership‘ Award from the 
Society of Information Management. 
Nov 1989 Feasibility study for Internal Procurement 
Offices (EDI) System. 
Dec 1989 Partnership with Ministry of Health to 
develop MediNet. 
Jan 1990 Operational run of Electronic Corporate 
Payment for DBS Bank. 
Source : "Milestones." Computerworld Hong Kong : 




For the purpose of electronic data interchange, the 
electronic document is highly structured and rigidly 
formatted. 
Message standards refer to a set of rules which 
govern how data segments and data elements are organized 
and formatted in an sentence / paragraph. 
Any trade related documents, for example commercial 
invoices, purchase orders, transport bookings and payment 
instructions can be transformed into electronic 
equivalents based upon a message standard. They can then 
be used in any system which use the same standard 
irrespective of computer hardware, software platform or 
transmission network. 
Although the basic document formats are simple, 
there are different pieces of information that may be 
included in a document and there are also many ways the 
information can be structured and presented. Hence there 
exists many message standards, both proprietary and 
official. 
Official message standards are developed and 
enhanced by groups of experts working together taking 
into different industrial and processing aspects 
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consideration and are thus more comprehensive and 
reliable compared to proprietary approaches. 
In addition, important EDI players like 
governments, international trade authorities and EDI 
software suppliers see the importance of official 
standards in the facilitation of trade. As a result 
most EDI users are either using official standards or 
intending to use them in the near future. 
Others who use non-standard approaches will limit 
the potential number of trading partners they can 
interact with. In long term if they do not adopt 
international standards they will not be able to carry 
out their business. 
Available EDI Message Standards 
At present there are two important standards for 
general trading, they are ANSI X12 and EDIFACT. 
European EDI users are appearing to converge on the 
EDIFACT standard. However, established EDI users are 
likely to have a slower migration until international 
pressure ensures the adoption of an international 
standard. New users are caught between quick 
implementation with existing national or international 
standards versus waiting for the development of relevant 
EDIFACT messages. Both options are being implemented 
with decisions made on an industry by industry basis. 
ANSI X12 
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ANSI X12 standards are the most developed and 
widely used in USA, and to a lesser extent in Australia 
and some European countries since 1983. Currently there 
are a large variety of software packages on the market 
to suit all sorts of machines and applications which are 
based on X12 standards. 
ANSI X12 consists of the following five groups of 
standards: 
- X12.3 Data Element Dictionary 
- X12.5 Interchange Control Structure (transaction 
set syntax) 
- X12.6 Application Control Structure (application 
syntax) 
_ X12.20 Functional Acknowledgement (acknowledgement 
rules) 
- X12.22 Data Segment Dictionary 
At present, there are 19 documents conforming to 
the above 5 groups of standards, have been properly 
defined and are in use. They are : 
- Invoice 
- Payment Order/ Remittance Advice 
- Price/ Sales Catalog and Release Schedule 
- Request for Quotation (RFQ) and Response to RFQ 
- Inventory Advice 
- Purchase Order (PO), PO Acknowledgement, P〇 Change 
and PO Change Acknowledgement 
- Shipping Schedule and Ship Notice 
- Product Transfer and Resales 
一 Order Status Inquiry and Report 
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一 Receiving Advice 
一 Functional Acknowledgement 
- Lockbox 
X12 standards were in fact designed primarily to 
serve the US internal conditions and to reflect the 
conventions of the US business practice. It lacks some 
important features which domestic trades do not 
require. Without major revision, X12 will not be able 
to be used as an international standard. 
Despite this fact, most US companies especially 
those trading domestically will continue to use X12• 
UN/EDIFACT 
In early 1980's, United Nations' Economic 
Commission for Europe developed the Guidelines for Trade 
Data Interchange (GTDI) standards according to European 
trade practices. However there were relatively few 
users compared to the numbers using ANSI X12• 
The European community realized the importance of 
merging GTDI and ANSI X12• As a result, a board 
consisting of experts from 2 9 European and North 
American countries was set up in 1985 and formally 
approved by United Nations in 1986 to develop a set of 
joint EDI standards named EDIFACT - international 
standards specially designed for worldwide 
applications. The abbreviation EDIFACT stands for 
Electronic Data Interchange For Administration, Commerce 
and Transport. 
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The main responsibility of the EDIFACT Board is to 
monitor the development and maintenance of messages for 
use between corporations and financial institutions to 
support the needs of international trade. As ANSI X12 
is technically important to the present electronic 
trade, a sub-task group was also formed to provide 
technical and mangement advice to X12 related to EDIFACT 
standard activities. 
Within the context of EDIFACT standards, the major 
relevant documents are: 
- The United Nations Trade Data Elements Directory 
(UNTDED - ISO 7372) defines the attributes and 
definitions for data used in administration, 
commerce and transport (cf X12.3 Data Element 
Dictionary)； 
- The EDIFACT Standard Segments Directory (EDSD) 
contains a full description of all standard data 
segments (cf X12.22 Data Element Dictionary); 
- The EDIFACT Standard Message Directory (EDMD) 
contains all EDIFACT board endorsed standard 
messages (UNSMs - United Nations Standard 
Messages)； 
- ISO 9735 syntax rules (cf X12•5 Interchange Control 
Structure); 
- The EDIFACT Message Design Guidelines (cf X12•6 
Application Control Structure)• 
EDIFACT describes at the application layer (layer 7 
of the OSI reference model) message contents in uniform 
formats. Instructions on further processing for 
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on-the-spot treatment are given in service segments 
transmitted prior to and after the message. Productions 
processes are thereby merged. 
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APPENDIX 3 
MESSAGE HANDLING STANDARD - X.400 
What is X.4Q0 ？ 
X.400 is CCITT recommendations for Message Handling 
Systems (first proposed in 1984 and was refined and 
enhanced in 1988), which provide the basis for a 
store-and-forward service for the transfer and handling 
of messages. It describes the rules (protocols) which 
allow messages to be sent from one user to the other 
within a network as well as how messages can be 
transferred across different networks. 
It is the ultimate aim of CCITT to recommend X.400 
so that different public services can be interconnected 
together to provide a world-wide public service platform 
and users can access these services from virtually any 
kind of computer equipment. 
Basically X.400 can be viewed as a set of 
guidelines which specifies: 
一 what attributes and data need to be included in the 








• message type 
• message standard/version 
• message size 
- should the letter (content + envelop) be delivered 
by: 
• normal postage 
. express 
. registered 
一 how to notify the recipient about the arrival of 
the letter: 
• deliver to a private mail box 
• drop to a public mail box 
• wait for collection 
- how and when to notify the sender that the message 
has correctly been received. 
X.400 defines an User Agent (UA) or PO protocol 
which acts as an interface between actual users and 
lower coirmuinication layers. PO protocol ensures 
effective user to user commimication. 
It also defines another component called Message 
Transfer Agent (MTA) or PI protocol. It specifies the 
rules for message packets to be stored and forwarded 
from the originatorisUA to the recipient's UA correctly 
and efficiently. 
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Why X.400 ？ 
International standards like X.25, T201 etc. only 
defines rules for the lowest 3 layers which only ensure 
how message packets can be delivered across a network 
without error. However, X.400 (define a standard for 
layer 7) allows systems to have many other added 
features such as: 
1. Storage and Selective Retrieval 
Under some circumstances users may want to 
retrieve messages of the same type so that they can 
be processed in one run, or retrieve a particular 
high priority document for processing ahead of 
others. These indicate that there is always a need 
to select individual messages for processing 
independent of the order in which they were sent. 
X.400 specifically defines a protocol called 
Message Store MS in order to support this feature. 
2• Interworking 
Interworking is defined as the sharing of data 
between similar applications on separate networks, 
with responsibility for security, quality and audit 
trails shared between network providers. 
It is different from interconnection between 
like applications on separate networks which can be 
achieved by setting up a simple gateway for 
protocol conversion and passing data from one 
network to another. Interworking involves the 
sharing of responsibility for application between 
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the two networks. 
There is a wide range of views on interwoirking, 
however, most EDI users generally agree that in 
principle the concept of separate EDI networks is 
unacceptable and interworking would act as catalyst 
to the growth of electronic trading. 
At present interworking of Value Added Networks 
is still largely hypothetical. EDI networks are 
only interconnected together. There is no form of 
commercial interworking that has taken place in the 
USA and Europe. 
Despite this, CCITT have foreseen the 
strategical importance of interworking and defined 
the following to allow inteirwoirking to take place: 
- at the transport level a common reference for 
the services to be provided in handling 
messages in different networks; 
- at presentation level Management Domains which 
define and allocate reponsibilities of two 
connecting networks. 
Security and Audit 
Security, especially when messages flow across a 
number of networks, is considered extremely important to 
many EDI users. X.400 recommendations include security 
services which use advanced cryptographic techniques, 
not only to provide confidentiality but also to 
digitally sign a message so that the identity of the 
originator can be proven subsequently. 
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One of most companies‘ greatest concerns is with 
resolving legal disputes, thus audit is highly 
emphasized. Currently X.400 does not fully define a 
common standard for auditing. However a group of 
experts are working together to work out standards for: 
- logging all or selected attributes of outgoing and 
incoming EDI messages; 
一 correlating incoming acknowledgements with the 
outgoing message log. 
By 1990 such standards would be available. 
Acknowledgement 
X.400 defines two levels of acknowledgement in 
order to : 
- notify the sender of successful transfer of an EDI 
message to the recipient's store awaiting retrieval 
or failure to transfer an EDI message,-
- notify the sender of successful retrieval of or 
failure to retrieve an EDI message by the 
recipient. 
These levels of acknowledgement would not indicate 
that the content of the EDI messages has been 
successfully compiled with, for instance where an order 
cannot be fulfilled due to lack of stock. This is 
outside the scope of X.400. 
Performance 
X.400 allows the user to indicate the urgency of 
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messages so that urgent information may be forwarded 
ahead of lower priority messages, however being a 
store-and-forward service the providers of X.400 are 
unable to guarantee a fast delivery time. 
With the present agreements, X.400 based services 
transfer messages within the following times: 
Priority Time 
Urgent 45 minutes 
Normal 4 hours 
Non-urgent 2 4 hours 
These figures give the worst case performance and 
in most situations it is expected that delveries within 
a few minutes can easily be achieved. However X.400 is 
unable to give near instantaneous response as in the 
case of on-line interactive systems. 
In addition X.400 systems carry messages up to 2 
Megabytes long. In EDI application, it means a chunk of 
100 documents can be sent out as a single unit. 
Commitments and X.500 
X.400 is basically designed for person-to-person 
communication whereas EDI requires both person-to-person 
and computer-to-computer linkages. As a result the 1988 
Recommendations met only 70 percent of the EDI 
requirements. 
At present there are groups of experts studying 
alternate approaches to support computer-to-computer 
communication and other future requirements in parallel 
with EDI, especially on its compatibility with 
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UN/EDIFACT standards. They are aiming at providing 
recommendations in 1992 which will be 100 percent 
compatible. 
At the same time, CCITT defines X.500 
Recommendations on top of X.400, which gives guidelines 
for building and managing a large distributed directory. 
Following X.500 recommendations, service providers 
will be able to provide a user-friendly interface to the 
users by allowing them to: 
一 search the 'white and yellow pages‘ for electronic 
mail address； 
- obtain electronic mail addresses even with 
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